1. Preparation of perovskite by Lewis acid-base adduct approach. The Lewis acid-base adduct approach was also applied to prepare the perovskite film on FTO. DMSO, 4-tertbutylpyridine (TBP), and thiourea (TU) were used as Lewis bases. The 323 mg of Pb(SCN) 2 , 118 mg of GASCN, and 78 mg of DMSO (or 135 mg of TBP or 76 mg of TU) (molar ratio 1:1:1) were mixed in 600 mg of DMF at room temperature with stirring, until a clear solution of adduct solution was achieved. Then, the solution was spin-coated on FTO at 3,000 rpm for 25 s, followed by the dripping of 0.5 ml of toluene on the rotating substrate within 10 s. During dripping, the surface was turbid by rapid evaporation of DMF, and become transparent. The adduct film was heated at 65 °C for 5 min, followed by the further heating at different temperatures ((150 to 200) °C) for 30 min.
2. Preparation of TiO 2 electrodes. FTO (25 mm × 25 mm) were cleaned by sonication with detergent, distilled water, and a mixture of acetone, IPA, and ethanol with 1:1:1 ratio, separately, in an ultrasonic bath for 20 min. Ultraviolet-Ozone (UVO) was treated for 15 min prior to use. The 0.339 M titanium diisopropoxide dis(acetylacetonate) (75 wt% in isopropanol) in 1-butanol was spin-coated on FTO substrates at 500 rpm for 5 s, 1,000 rpm for 5 s, and 2,000 rpm for 40 s, to prepare the TiO 2 blocking layer (bl-TiO 2 ), followed by heating at 500 °C for 10 min in heat gun. The bl-TiO 2 was treated with 40 mM aqueous TiCl 4 solution at 90 °C for 50 min, and cleaned with distilled water. The films were further heated at 500 °C for 10 min in heat gun. Then, the mesoporous TiO 2 (mp-TiO 2 ) layer was deposited on the bl-TiO 2 by spin-coating the TiO 2 colloidal solution consisting of 2.7 g TiO 2 nanopac paste (Dyesol, Australia) in 10 ml of anhydrous ethanol at 3,100 rpm for 30 s, which was annealed at 500 °C for 30 min in the box furnace. UVO was treated again for 
